Single pre-treatment with hypericin, a St. John's wort secondary metabolite, attenuates cisplatin- and mitoxantrone-induced cell death in A2780, A2780cis and HL-60 cells.
St. John's wort (SJW, Hypericum perforatum L.) is a commonly used natural antidepressant responsible for the altered toxicity of some anticancer agents. These interactions have been primarily attributed to the hyperforin-mediated induction of some pharmacokinetic mechanisms. However, as previously demonstrated by our group, hypericin induces the expression of two ABC transporters: multidrug resistance-associated protein 1 (MRP1) and breast cancer resistance protein (BCRP). Because cisplatin (CDDP) and mitoxantrone (MTX) are potential substrates of ABC transporters, we investigated the effect of 24h hypericin pre-treatment on the cytotoxicity of CDDP and MTX in human cancer cell lines. CDDP-sensitive and -resistant ovarian adenocarcinoma cell lines A2780/A2780cis, together with HL-60 promyelocytic leukemia cells and ABCG2-over-expressing cBCRP subclone, were used in our experiments. We present CDDP cytotoxicity attenuated by hypericin pre-treatment in both A2780 and A2780cis cells and MTX cytotoxicity in HL-60 cells. In contrast, hypericin potentiated MTX-induced death in cBCRP cells. Interestingly, hypericin did not restore cell proliferation in rescued cells. Nevertheless, hypericin did increase the expression of MRP1 transporter in A2780 and A2780cis cells indicating the impact of hypericin on certain resistance mechanisms. Additionally, our results indicate that hypericin may be the potential substrate of BCRP transporter. In conclusion, for the first time, we report the ability of hypericin to affect the onset and/or progress of CDDP- and MTX-induced cell death, despite strong cell cycle arrest. Thus, hypericin represents another SJW metabolite that might be able to affect the effectiveness of anti-cancer drugs and that could interact with ABC transporters, particularly with BCRP.